Introduction

43
Intertidal mudflats are extremely productive areas and may provide up to 50 % of the primary 44 and secondary production of estuaries (Underwood and Kromkamp, 1999) , especially due to 45 the formation of diatom-dominated biofilms at their surface (Falciatore and Bowler, 2002) . 46 Subject to periodic tidal exposure, the physical and chemical properties of these biofilms change (Christie et al., 2000; de Brouwer and Stal, 2001) . Thus, some authors noted that 1 µm) at a flow of 1 mL/min. The helium pressure was 8.8 psi. The temperature of the 146 injector was set at 250 °C. The rise in temperature in the oven was programmed for a first step 147 at 150 °C for 0 min, then an increment of 10 °C/min up to 200 °C with a final step at 200 °C 148 for 35 min. The ionization was performed by Electronic Impact (EI, 70 eV), the trap 149 temperature was set at 150 °C and the target ion was fixed at 40-650 m/z. All statistical analyses were run using the statistical software XLStat (Addinsoft). One-way 152 ANOVA was used to analyze changes in carbohydrate and uronic acid amounts among abiotic 153 parameters for each day (sampling location and emersion time). Data transformations (root) 154 were performed to check application conditions (normality) each time it was required. Post 155 hoc procedures (Tukey test) were performed to analyze pairwise differences. t and Z-tests 156 were conducted to determine significant differences between values of variables at the 157 beginning and at the end of the emerged period. The total carbohydrate quantities and the contribution of neutral carbohydrates, uronic acid 176 and proteins were determined for the three main EPS fractions extracted in winter and 177 summer ( Fig. 3 ). At this step, it is noteworthy that the sugar amounts were normalized to Chl 178 a in order to overestimate diatom EPS production, comparedto other EPS sources (Haubois et 179 al., 2005) . In average and regardless the emersion time, more colloidal carbohydrates were 180 extracted from the sediment in winter (5.28 µg.µg chl a -1 ) than summer (2.04 µg.µg chl a -1 ).
181
The same observations were done for the bound and residual carbohydrates since 2.5 times 182 more carbohydrates were found in the winter samples ( carbon is excreted into the environment as exopolymers (Underwood and Paterson, 2003) .
198
During our sampling periods, the luminosity was around 1600 ± 400 µmol photons.m -2 .s -1 in 199 summer and 440 ± 250 µmol photons.m -2 .s -1 in winter. The level of chl a measured on the 200 sediment was significantly lower (p < 0.01) in summer (8.1 ± 1.2 µg.g dry sediment -1 ) than 201 in winter (20.2 ± 0.9 µg.g dry sediment -1 ). This difference was attributed to the intense level 202 of grazing by Peringia ulvae whose the density was higher in summer (17.2 ind.m -2 ± 7.08) 203 than in winter (5.77 ind.m -2 ± 2.99). Moreover, the classical normalization with chl a 204 enhanced the gap between the values in summer and winter. Besides, intertidal mudflats are 205 living areas whose the primary trophic production is non-negligible. Indeed, diatoms and their 206 EPS production are responsible for 40 to 50 % of the total global primary production in 207 marine systems (Medlin, 2002) . So, biota living in the intertidal zone are adapted to use EPS 208 as food or as protection against environmental dynamics which dominate tidal flats (Widdows 209 and Brinsley, 2002) . During summer periods, consumers of EPS (carbon source) are much 210 more active and directly responsible in a drop of sediment stability (Andersen, 2001) . This 211 greater summer consumption could also explain the differences between the amounts of 212 carbohydrates measured in summer and winter.
213
Thirdly, the amounts of proteins detected during summer were interesting because specific of 214 this period (Fig.3, B ). Yet, proteins were also found in colloidal and bound fractions collected 215 in summer. During summer, pore water in the sediment was significantly lower than in winter 216 (p < 0.05) and positive correlations were found with S-LMW CC and S-LMW BC ( properties of EPS produced in situ vary significantly in response to biotic and abiotic 271 parameters. That is why important abiotic and biotic parameters were followed in this study, 272 as chl a, light, salinity, pore water, bacterial abundance, tidal coefficient, C:N ratio, in view of 273 understanding their involvement in EPS dynamic productions. We previously showed that 274 salinity, pore water, light and chl a have to be considered when the seasonal dynamics of EPS 275 are studied. But it was also interesting to note that tidal coefficients could have a significant 276 impact (Table 1) Fucose, a monosaccharide missing during winter samplings, was found in residual fractions 316 (10 %) collected in summer. We previously attributed the lack of fucose to the physiological 317 state of the growing biofilm studied in winter (Pierre et al., 2012) . During summer, colloidal 
